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Dr. Fairfield (in reply) apologized for having had to leave out a good deal of material, owing to lack of time, an omission which might account for some of the points which had been raised.
She had been glad to have encouragement in her contention that it was possible to keep the forceps rate too low. One of the things that her colleagues and herself had tried to keep in mind was never to work to percentages and figures. If one thought of percentages rather than of one's patient, was not that the beginning of bad work ? Each case must be taken and dealt with on its merits, and the welfare of both mother and child considered.
She quite agreed that the staffing and administration of the municipal hospital service needed to be a good deal further developed.
With regard to the kind of resident officers, every attempt was made to have in the unit someone with the M.C.O.G. diploma or, as a second string, someone who was working for it or for some higher obstetric degree. In midwifery, great importance attached to " the man on the spot ". There were always some cases which slipped through the net and gave bad results if there was a poor resident staff. Efforts were made to pool experiences; units liked to feel that they w%ere helping each other, and from time to time conferences w%rere held at which difficulties were discussed, and an attempt was made to arrive at better methods and repair mistakes.
With regard to Caesarean section, she was glad to hear the President's opinion of the improvement which could be shown in the Coesarean section rate. There, again, oine must not work to a rate, but must be prepared to consider each case with anl open mind.
She expressed her gratitude for the kind way in which her paper had been received; wN-hat had been said would, she was sure, be a great encouragement to the L.C.C. staffs, who were still working. and working well, under great difficulties. [March 18, 1938] The Problem of Post-Maturity B\T F. NEON REYNOLDS, F.R.C.S.Ed.
POST-MATURITY has peculiar difficulties as a subject for discussion, siince we have, at present, no definition of what we mean. It has a special interest for the practising obstetrician, and is a matter upon which there appears to be a great diversity of oplinion. It is a question, too, upon which the patient cften tries to bring pressure to bear upon her medical attendant. If a woman is ten days or so beyond the reckoned (lates, she herself, or her relations, very soon bring up the question as to whether somiething should be done.
As regards definition, we have one, I am told, of the opposite condition, i.e.
prematuritv. I understand that this Section and the B.C.O.G. have agreed that, in coinformity with the standard in international use, an immature or prematurely born infalnt shall be taken, for the purpose of comparison of records, as one whose birthwveight is 5-lb. or less, regardless of the supposed period of gestation. Although that seems to me to be rather begging the question so far as prematurity is concerned, it dloes give one something to work upon. With post-maturity we are in a worse plight, in that we cannot take weight as a guide, active treatment may be involved, and each individual has his or her own ideas as to what constitutes this state. In this connexion, I attempted to obtain from hospital reports some idea of what is considered post-mature in the different hospitals throughout the country. In hospitals outside London I found 10 cases labelled as post-mature at anything from 40 to 42 weeks, and only one at more than 42 weeks. This was among 6,114 deliveries. In 4,815 deliveries in London hospitals there were 38 cases labelled as post-mature, of which 27 were 42 weeks or under. I think this might be considered a somewhat free application of the term if surgical interference is a necessary sequel.
There is no reliable sign, or collection of signs, by which an ante-natal diagnosis can be definitely confirmed or refuted, except perhaps in extreme cases. Foetal development, well above the average as regards size, weight, ossification, &c., is not necessarily a result of prolonged gestation, just as immaturity is not synonymous with prematurity.
A search through the literature (Gould and Pyle, 1898, &c.) shows that the subject has been a matter of interest for many hundreds of years, but mainly from the legal point of view%7. In this respect it is interesting to note that the civil law of England gives no limit to the possible duration of pregnancv in determining questions of legitimacy. Most other countries allow about 300 days. Up to the beginning of this century the medical records are chiefly composed of a citation of cases said to be of long gestation, and resulting in legal proceedings, but showing little evidence of any scientific investigation. Even in recent years the available literature is very scanty, and of a somewhat unconvincing nature.
I am tempted to ask: " Does true post-maturity-that is, prolonged gestationoccur quite commonly, or only as an occasional freak happening ?
Whatever the answer, the subject is of practical importance, and w orthy of discussion. I should like to consider it to-night from the point of view of ante-natal diagnosis and treatment'. Ante-natal diagnosis. The usual method of determining the approximate d(ate upon which labour should occur, is to take the first day of the last menstrual period, add on seven days (some people add ten days), and go back three calendar months. By this reckoning, we arrive at az date approximately 280 days from the beginning of the last menstrual period. This method is reasonably reliable a very large percentage of labours commence within a w-eek or ten (lays of the d(ate so calculated. This justifies us in concluding that the average period of gestation is between, say, 275 and 285 (lays. It does not necessarily meain, however, that a, gestation lasting only 265 days, or apparently prolonged for 290 davs, is abnormal. Such variation mav be quite normal fcr the individual mother or fcotus, even though it does not conform to the average. In veterinary practice, where it is so much easier to ascert-ain almost every detail concerning the time of impregnation, it is found impossible to forecast parturition with complete accuracy. It is qcuite commoni for infaints to be born fourteen days early, or late, without being in the least abnormal, compared w-%ith the standards we talke as average, though I think this applies more to those that are late; very often there are signs of premalturity in those born fourteen days earlv.
Other methods are of little use, and Iare much less reliable the date of quickening varies enormously in different individucals, or, at all events, the time of its (letection varies. In all probability it does not, I think, occur at any definite period of gestation within several wN-eeks. The size of the uterus is a still less reliable guide. Whichever mnethod of calculation oine chooses, there is bound to be at large margin of error. Gestation is the period which elapses between impregnation of the ovum and birth of the child. It is very rarely possible to determine the exact day upon which the coitus responsible for pregnancy took place. Generally, wAe can only say that it was during the twrenty-one days following the termination of the last menstrual period. and impregnation may have resulted from any one of these acts. We do not even know howN long before a period is due it is necessary for impregnation to occur in order for that period to be suppressed; it may be that this interval is as little as tw%%o days; if so, in a case of this sort, the pregnancy would presumably continue for twenty-six days beyond term, in order to reach a full mncaturity of 280 days. I have recentlv seen a patient whose last period occurred on October 11, the next beiing due Section of Obstetrics and Gyncecology 783 on November 10. Her tubes wure insufflated on October 28, and said to be blocked, so on November 4 lipiodol was inserted for X-ray investigation, which showed both tubes patent. Coitus took place on November 5 and 9. No further period supervened. It will be interesting to see when that baby arrives. Even with detailed information regarding intercourse, we cannot determine the interval between coitus and impregnation, which again may be a variable factor. It is knomwn that spermatozoa may live in the vagina for some days; they have been found in the tubes twventy-one days after coitus, but how long they can survive and still be capable of fertilizing the ovum is doubtful. The site of impregnation, though thought to be the fallopian tube, is uncertain, and this, again, may vary in different individuals. We do not, at present, know at what time during the menstrual cycle ovulation takes place. A considerable amount of investigation has been going on recently into this question (Hartmann, C., and others, 1936) , but no definite conclusions have yet been arrived at. It is generally supposed that ovulation occurs somewhere about fourteen days after the onset of menstruation. If this is correct, and is constant, it w ould appear that conception must usually occur during the second half of the cycle, or that it must be possible for the ovum to survive in tube or uterus, for a very considerable period of time. Experimental evidence is, however, against this possibility. In the ideal case for determining the actual period of gestation, in which a single act of coitus is known to be responsible, there still remain these various unknown factors, which may upset one's calculation. In the few cases of my own, which come into this category, the length of pregnancy has varied only from 280 to 283 days from impregnation, and in each case it so happens that the coitus responsible occurred on the seventeenth or eighteenth day of the cycle, labour commencing seventeen to twenty days late by the usual reckoning. In those with a menstrual cycle of less than twenty-eight days the possibilities are narrowed down accordingly, and proportionately increased in those having a cycle of more than twenty-eight days. I have investigated this question, and find that the shorter the cycle the more accurate is one's forecast of the date when labour should occur.
What then are the factors upon which we can decide our standard of maturity, and will enable us to say that a certain individual has gone beyond full term ? Various methods for investigation by means of X-rays have been worked out, wNith a view to solving this problem. There are those of Reece and McDonagh (1935) and Roberts (1935), w-hich are based upon measurements of the fcetal head. It is difficult to believe that any diameter is such a fixed factor that it is possible to say, because this diameter is 3-75 in., that, therefore, the fcetus is of 40 weeks' maturity. There has certainly been great variation in the measurements that I have taken in newborn infants. Scammon (1937) in America, has even produced a most elaborate formula for measuring the crown-heel, or crown-buttock, length of the foetus, from which he calculates maturity. It appears to me a little difficult to take these methods seriouslv, to the extent of determining by them when treatment should be instituted. Equally uncertain is the information given by an X-ray study of various ossification centres; the date of their appearance is not constant to within a week or so, and their identification presents various difficulties, depending as it does, upon such factors as the position of the fcetus in ittero. More hope appeared to be held out some ten years ago, by investigations into the hormonal content of the mother's blood. The socalled placental reaction of the maternal blood (H. Sellheim, 1928) was said to show definite variations towards the end of pregnancy, and to reach a constant when full maturity was attained. If this should prove correct, it may eventually be possible to have tests made at intervals of a few days, and to get from them a correct indication of when labour should commence. One further test of a somewhat negative nature, should perhaps be mentioned. It is a fairly common treatmnent to give repeated small doses of some pituitary preparation, in an effort to induce labour. If this fails, particularly when it follows sensitization by castor oil and quinine, it is taken to indicate that maturity is not complete, or, at all events, that the uiteruts is not ready for labour a fairly safe conclusion.
Apart from these somewhat unsatisfactory aids, we are left, then, with nothing more than the information given us by the patient, upon which to reckon ouir dates. I do not think we can produce a basic standard in the present state of our knoowledge, but is it necessary to have such a standard ? In other words, is treatment required simply and solely because a pregnancy appears to have continued beyond what we regard as its average duration ? If so, where do uwe drawN the line, and say, " this fmtus is post-mature Now to come to the qujestion of treatment: upon wA-hat evidence cani it be said that treatment is necessary ? It is always held that a post-mnatuire foetus is in danger of intra-uterine death from placental degeneration. This statement is generally amplified by some reference to the added danger of a difficuilt labour from too big, or too hard, a head. If the head becomes too large, this at once removes the case from the category of post-mature, so far as treatment is concernled, and I believe that the head w-hich is too hard, but not too large, is ralther an anachronism, but I wouild emnphasize the qualification contained in that statement.
What then do we mean by the term " placental degeneration ", and what evidence have we of its occurrence in connexion with post-maturity ? In the normal placenta, some degree ofdegeneration can be demonstrated, affecting the nuclei of the syncytium.
It may be correct to say that this is more marked at term than in the earlier months.
In other conditions in which we use this term, such as syphilis, the toxoemias of pregnancy, &c., a marked extension of this degeneration can be demonstrated in various different ways. A placenta from such a case can be shown to be affected in its vascular system, by means of injection and X-ravys; the changes are particularly well marked. as a rule, in cases of foetal death; microscopically, they can be confirmed, and they are generally evident, even macroscopically. Where the fcetus survives, there is often little alteration in. the vascular tree. I have been unable to find, by any of these methods, either in my own very minor investigations, or in the literature upon the subject, any evidence at all of vascular or histological changes particularly associated writh the post-mature placenta, and causing fcetal death. I think it is reasonable to say that intra-uterine death from placental degeneration has been more commonly applied to those cases in which death of the fcetus takes place a few weeks before term, in a patient who is not suffering from any of the toxic conditions mentioned. Such cases are well known, but rare, and I have not been able, for the purpose of this discussion, to investigate any of this nature, though I believe that, were pathological changes demonstrable in them. they would be well known by nowi-, and wouild have found a place in the classical works upon this subject.
It is certain that pathological conditions of the placenta occur very frequently, and w-ithout apparent harm to the foetus. One very often sees multiple infarcts, sometimes involving as much as one-third of the placental tissues. Calcification, too, is very common, both as scattered flakes or as seed-like bodies, throughout the whole placenta, and in the latter form frequently appearing upon the fretal surface as well as upon the maternal. It is perfectly definite that changes such as these are not associated in any particuilar way with post-maturity.
In attempting to find out something about this question, I felt that it was reasonable to assume that any change sufficiently severe to cause fcetal death must produce some vascular change in the placenta. This certainly applies to all other conditions in which there are placental changes associated with foetal death. I have therefore confined my investigation of specimens to injecting them with lipiodol or other such preparation, and taking X-ray photographs. It seems to me that this method gives one a far better measure of placental function than any examination by microscopical means. In order to get any idea of how much tissue is involved, serial sections of the w%-hole placenta would have to be examined. I fully agree with Professor Browne
25
Section of Obstetrics and Gynwecoloqy 785 (1937) when he states that-senility of the placenta may cause intra-uterine death, but this is doubtful, as the functional reserve of the placenta is very large. There can be no doubt about that when one considers the gross changes seen in the placenta, without ill-effect upon the foetus. Even purely mechanical causes may destroy large FIG. l.-Skiagram of an average placenta at full term, after injection with lipiodol. The regularity of the vascuilar tree is complete, except in one portion on the right of the photograph, which shows au area of infarction. Chinese, who frequently adopt the method of needling the uterus through the abdominal wall in order to procure abortion or premature labour. This is sometimes successful, but cases are reported (Maxwell, J. P., 1937) in which one-third or more of the plat enta has been destroyed by the resulting hemorrhage, without causing fcetal death. It is easy to quote many references, in all of which the statement is made that post-maturity causes fetal death from placental degeneration. In not one of the manv I have searched through is a single description given of the pathological changes so produced. In several very exhaustive studies of placental pathology (Fournier, R., 1932, and others) every known condition leading to degeneration is mentioned, but not once does one come across the question of maturity. One is led, therefore, to entertain a strong feeling that this idea of so-called degeneration is one which has been handed on through the ages, without any pathological foundation. It may be that some physiological failure in function takes place, which causes foetal death, but which we are not iLble to demonstrate by laboratory methods. If this were so, it would be reasonable to conclude that the fcetus dies fromn lack of nutrition, which would of necessity be a gradual process. The appearance of the post-mature baby does not support such a view, and the causes of intra-uterine death must be sought elsewhere.
I cannot see, therefore, any reason for carrying out induction far less Caesarean section for the reasons commonly given, simply and solely because a woman is, say, three weeks past the time of her calculated term. At the same time, I must own to a feeling of anxiety in the matter when one has to decide bet-ween inactivity and operative measures. An investigation of the treatment adopted in hospital practice disclosed a very interesting position. In just over 11,000 deliveries there were 49 inductions or Caesarean sections carried out for post-maturity, but of this 49, no few%er than 37 were given a maturity of 42 wiveeks or less. This leaves 12 cases of more than 42 weeks, of which 10 occurred in one particular hospital. This same hospital accounts for no few-er than 353 of the total 49 cases, labelled post-mature. The inference would seem to be that this hospital represents a definite school of thought in this matter, which is not followred elsewhere. So much for hospital practice. In a careful analysis of 680 private eases, 49 were over fourteen days late and, of these, 23 were apparently post-mature by twenty days or more. In going through these, I have discarded all in which there was any element of doubt, such as those with a history of himorrhage, w%Nhich might or might not have been menstruation; so that these 23 patients were all definitely post-mature, by the ordinary standards of reckoning. There was one intra-uterine death a case full of difficult factors, which would prevent one from using it in support of any particular argument, one way or the other. Now I want to put forward a suggestion, which is by no means new, supported primarily by these 49 cases; that is, that the apparent term of gestation is closely linked vwrith the individual menstrual cycle, which must be considered in calculating maturity. In none of these 49 cases was the menstrual periodicity less than twentyeight days; among the 23 cases, which were twenty days or more overdue, there are five which might be called extreme, that is twenty-five, twenty-eight, thirty-five, and twenty-five days late; these patients had cycles of thirty-four to forty-tw o days; one with a twenty-six-day cycle was twenty-four days late. All had normal, and in fact easy, confinements, and live babies. I would like to quote one in detail. The first pregnancy was twenty-three days over the allotted time, and Cesarean section was performed.
When the second pregnancy occurred, the patient was anxious to avoid another operation. I was able to discuss the Ciesarean section with the surgeon concerned, who expressed himself as rather dissatisfied with the actual indications which decided him to operate; he was not quite happy about the fit of the fcetal head, and finally felt that operation was the best procedure. When, for the second time, this patient was three weeks overduie, the problem was intensified somewhat by the previous Caesarean section: however, it was decided to keep her under observation, and on the thirty-fifth day after apparent full term, she had a very easy confinement, resulting in a healthv 9-lb. baby. This patient has always had a menstrual cycle of about forty-two days.
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Now if my suggestion is correct, that such patients are not necessarily postmature, but merely become pregnant late in the menstrual cycle, it would follow that the shorter the cycle, the less marked would be the tendency to apparent prolongation of pregnancy. In 24 cases with a cycle of about twenty-one days, there is not one in which pregnancy continued for more than ten days beyond the calculated date of full term. The conclusion, therefore, is, I think, that a pregnancy can continue beyond so-called term for as many days as there are in the individual's menstrual cycle, before necessarily being post-mature. My figures, I appreciate, are very small, but I believe that if it were possible to obtain a series of cases sufficiently large to enable one to form definite conclusions, the result would be the same.
I feel very certain that if I had applied induction or Caesarean section to my 23 cases, as wrell as to others which were seventeen or eighteen days late, my results would have been no better, if as good. Furthermore, if one could collect, say 100 such cases, treated upon conservative lines, they would show, I venture to thiink, far better results, compared with the same number treated by operation or induction, even if the difference lay only in a question of maternal ver8us foetal mortality.
There must, however, be a limit, I suppose, and I should value the knowledge as to what limit others than myself work to, how they base their calculations, and upon what evidence they institute treatment.
I should like to express my thanks to Dr. Bertram Shires for his help with many X-ray photographs, of which two examples (figs. 1 and 4) are reproduced, and also to M. Fournier and the Editors of Gyne'cologie et Obstitrique for their kind permission to use figs. 2 and 3.
Professor F. J. BROWNE said he had never met with a case of ante-partum death of the fcetus in which the death could be attributed to post-maturity. He agreed with the speaker that ossification, as shown by X-rays, did not provide any reliable evidence of post-maturity. An ossific centre might appear in the lower end of the femur in the eighth month and might not be present at term, while a centre in the cuboid was only valuable in that it showed that the pregnancy had reached the 36th week.
In diagnosis of post-maturity, scrutiny of the imienstrual history was important. On careful inquiry it was often found that the patient had been in the habit of occasionally missing one or two periods, and it might therefore be assumed that a month or more of pathological amenorrhaea had immediately preceded the pregnancy. His own practice was to ignore apparent post-maturity unless the patient had gone a fortnight past her expected date of delivery. If the scrutiny of the menstrual history disclosed no doubtful circumstance, a medicinal induction was given as a test. If labour did not then come on she was assumed to be not post-mature. He did not think that any relation had ever been or could be established between post-maturity and the type of the menstrual cycle.
In his opinion the only danger of post-maturity was a difficult labour arising from undue size of the fretus or advanced ossification of its cranial bones.
